Objective: To determine the accident and emergency department (A&E) attendance pattern. Design: A retrospective study was carried out to examine the attendance pattern on a day-of-the-week basis. Attendance data were collected from 1st April to 30th June 2010 and arranged in the days of the week for analysis. Setting: A&E of a regional hospital. Main outcome measures: Mean attendance with 95% confidence interval for different days of the week. Result: Monday was shown to have 12.2% higher attendance than nonMondays (95% CI=8.4%, 16.0%). Conclusion: Since Monday has the highest attendance, it is necessary to take measures to reduce the "predictable workload" on Monday to ease overcrowding and reduce waiting time to deal with the anticipated attendance. (Hong Kong j. 
Introduction
The attendance of accident and emergency department (A&E) is very fluctuant. People working in A&E have always felt that the attendance of the department is affected by weather, 1 season, 2 epidemics 3 and day of the week. [4] [5] [6] We used to joke that Monday was the busiest day of the week. But some people disagreed and argued that Sunday, and even Tuesday, were also very busy from their personal experiences. Some people even contended that the attendance was variable and any pursue for a pattern was void, despite overseas experience has shown "patient flow peaked on Monday and declined steadily during the remainder of the week". 4 In the business sector, it is well known that Monday has an effect on trading volume: 7 Monday has a lower volume than other weekdays. In the medical field, Watson mentioned that more people had heart attacks on Monday morning − the so-called "Black Monday Syndrome". 8 In fact, "Monday Syndrome" is variably defined in the literature to mean different things to different people: from occupational disease 9 to increase in injury, 10 effect of cotton dust, 11 workaholic breakdown, 12 etc. When these effects are grouped together and viewed from the macroscopic perspective, it could translate into an increase in demand of the healthcare service on Monday. If it can be shown that this pattern of service demand is reproducible in our local setting, then measures can be taken to re-allocate resources to cater for the uneven demand during the week.
The objectives of this study were: (1) To determine the attendance pattern of A&E; (2) To determine whether the attendance on Monday could be higher than the rest of the week.
Method
The present study employed existing data retrieved from the computer system of the hospital and was a retrospective observational study. The setting was the A&E department of a regional hospital with a daily attendance of about 300 per day. The daily attendance from April to June 2010 was grouped in days of the week, in order to find out whether the attendance on Monday was different from the rest of the week. Main measuring variables were the mean attendance data of different days of the week. Standard deviation and 95% confidence interval (CI) of the means were calculated and compared. Lastly, mean attendance of Monday was compared to that of non-Mondays.
Concerning the study size − the second quarter data of 2010 (Q2 2010) was generated from the Accident & Emergency Information System (AEIS) for use. Around twenty-eight thousand attendances (27817) were recorded during that period. Data were analysed using Excel 2007 and SPSS v.17. Mean and 95% CI were calculated for attendance of the respective days of the week. Student's independent sample t-test was used to compare attendances for the days. Student's ttest was used because preliminary examination of the data showed normality with no skewness (see Appendix). Normal-quantile plot would be used to graphically examine the normality of data. Levene's test of equality of variance was used to test the independent samples for the assumption of equality of variance for the acceptability of the use of t-test.
Significance was taken at the 0.05 level. For difference of the means, the 95% CI would also be calculated.
Result
The daily attendance for the period (Q2 of 2010) was 304. But the concept of daily average is misleading here. Careful inspection of the data showed that Monday was the busiest day of the week ( Figure 1 ) − it had significantly higher attendance than Wednesday, Thursday, Friday, Saturday and Sunday (p<0.05).
Monday was also busier than Tuesday, although this is statistically inconclusive. When we grouped the data into Monday and "non-Monday" and performed a Student's independent sample t-test (Figure 2 ), we found the same conclusion − Monday had significantly higher attendance than the rest of the week. In fact, Monday is 12.2% (95% CI=8.4%, 16.0%) busier than other weekdays.
Discussion
Is this Monday surge just a coincidental finding? What can be done about it? Inspection of the data in our study showed attendance was highest on Monday which decreased gradually over the week and started to rise again on Sunday. Our dataset had demonstrated parabolic property which could be best represented by a quadratic equation (Figure 3 ).
The equation y=359-27x+2.7x 2 has a high degree of correlation (R 2 =0.9635). Which means our mean attendance of any specific day of the week can be fairly accurately predicted by this mathematical model. R 2 roughly means the proportion of variation in one variable (mean attendance) which can be explained by another variable (day of the week). This model also concurs with our previous analysis that day of the week is a key predictor of daily attendance.
Concerning the question whether "...this Monday surge just a coincidental finding", another endeavour to investigate the Monday effect was undertaken. The same period (Q2) of 2009 was chosen (Figures 4 &  5) . The second quarter was chosen because using the same quarter of the year could eliminate seasonal effect as a confounding factor on attendance. 4 The daily attendance for the period was 302. Again it is misleading to say "average". It is clear in the 2009 dataset the attendance on Monday is significantly higher than that of Tuesday, Wednesday, Thursday, Friday, Saturday and Sunday (significant at the 0.05 level). In terms of percentage, Monday was 15.1% (95 CI=10.3%, 20.0%) busier than the rest of the week, which concords with the findings in 2010.
The fact that A&E's attendance on Monday being higher is nothing new. A literature review on this Monday effect showed that it is multifactorial: occupational disease, 9 workaholic breakdown, 12 injury, allergy, 11 etc. Other possible explanations include the return of patients from a weekend and the return of General Practitioners to their clinics and sending their patients to A&E. 13 And it is not purely medical, it has strong social context. 13 In Israel, the Monday effect occurs on Sunday because the Sabbath is on Saturday.
A systematic review of different models for forecasting the attendance of A&E by Wargon 13 in 2009 examined nine studies designed to predict patient attendance at A&E or walk-in clinics. The paper grouped the nine articles they had found into 2 groups: Linear regression model and Time series analysis model. Linear regression model makes use of an algebraic equation to predict attendance. Attendance being the dependent variable, a number of variables (e.g. day of the week, weather) is included in the regression model and then a backward stepwise approach is used to eliminate variables one at a time until only variables significantly associated with attendance are included in the final equation. Time series analysis is more difficult to understand. In essence, it predicts attendance based on three components: (1) long term trend; (2) cyclic changes (e.g. day of the week, month, and season); (3) random events. The attendance is the interplay of these 3 components on the time series.
Studies using the linear regression model consistently showed that the day of the week was the best predictor of attendance. 13 "Patient visits were thus significantly greater on the day following the weekly day off " (Monday in occidental countries; Sunday in Israel). Our study also concurs with this point.
Wargon's paper expressed concerns for using very long period of time for the time series studies − since changes may occur in the pattern of A&E attendance over long periods and they cast doubts on the validity on using extended time series for building A&E patient-visit models. Their review did not show significant performance difference between various model approaches. They also found that the calendar prediction model appeared to be the easiest to understand and to communicate to non-statisticians, and it required only very simple calculations.
Wargon et al 13 concluded that among all the factors considered, day of the week (Monday) had the strongest effect, adding weather data failed to improve model performance. In addition, weather data were of limited usefulness as they lacked reliability over long periods.
Also in Wargon's systemic review, 13 he had mentioned an interesting point. If the casemix was predominantly walk-in cases (our equivalent of category 4/5 cases), the Monday effect was more pronounced. On the contrary, for trauma centres and AED where there was a high ambulance volume, the Monday effect was less prominent. As up to 70% of our A&E attendance belongs to the category 4/5 cases, no wonder the Monday effect plays a strong role in our attendance. That said, for some centres where the casemix is significantly different from the territory norm, this effect may be smaller.
Secondly, although the difference in daily attendance may be statistically significant, it may not be clinically significant. Casemix as well as the absolute number of patients in the department will determine how busy the A&E will be. Having said that, overcrowding 14 is one of the most challenging issues facing A&E, Monday effect may just be the last straw that breaks the camel's back.
The recognition of this Monday effect has significance in service planning. All the papers reviewed point to a common objective of this type of study: adjusting staffing patterns to anticipated activity level. However, there is limited room for manipulating the number of staff available in the A&E. One of the ways forward is to control the "predictable" demand by administrative means. In our A&E, apart from seeing walk-in cases, we also handle some non-urgent services like followup clinic. The follow-up clinic is operational on weekdays with a quota of 30 cases per day (on top of the daily attendance of 300 cases). So a possible administrative measure would be to cut down the quota on Monday. The degree of the reduction will be subject to an estimate of the Monday effect − the larger the estimate, the bigger the reduction. In-house training, departmental activities and non-essential meetings should not be scheduled on Monday. "Medical Assessment Board" in conjunction with the Labour Department for assessment of injury on duty should also avoid Monday. If resources allow, locums should be employed to cover Monday.
Lastly, the planning of resources allocation calls increasingly upon mathematical techniques. From the above, day of the week has good statistical predictability of attendance; there exists a need to predict patient visits more accurately to exercise judicious resources allocation.
Conclusion
For Q2 2010, there is a significant difference for Monday (336/day) and non-Mondays (299/day) attendances. In fact Monday have 12% more attendance than other weekdays. Administrative measures to curtail the "predictable" service demand should be implemented to avoid overcrowding and long waiting-time on Monday.
The normality of the distribution of daily means was checked graphically using normal quantile plot. Figure 6 shows the near straight line distribution of the data for Monday. Figure 7 shows the near straight line distribution of the data for non-Mondays. Levene's test of equality of variance was used to test the independent samples for the assumption of equality of variance for the acceptability of the use of t-test. The significant level was 0.89 when equal variance assumed, meaning the null hypothesis of equal variance cannot be rejected. Hence the use of t-test is applicable here. Appendix.
